The inhibition of impulsive response tendencies that conflict with goal-directed action is a key component of executive control. An emerging literature reveals that the proficiency of inhibitory control is modulated by expected or unexpected opportunities to earn reward or avoid punishment. However, less is known about how inhibitory control is impacted by the processing of task-irrelevant stimulus information that has been associated previously with particular outcomes (reward or punishment) or response tendencies (action or inaction). We hypothesized that stimulus features associated with particular action-valence tendencies, even though task irrelevant, would modulate inhibitory control processes. Participants first learned associations between stimulus features (color), actions, and outcomes using an action-valence learning task that orthogonalizes action (action, inaction) and valence (reward, punishment). Next, these stimulus features were embedded in a Simon task as a task-irrelevant stimulus attribute. We analyzed the effects of action-valence associations on the Simon task by means of distributional analysis to reveal the temporal dynamics. Learning patterns replicated previously reported biases; inherent, Pavlovian-like mappings (action-reward, inaction-punishment avoidance) were easier to learn than mappings conflicting with these biases (action-punishment avoidance, inaction-reward). More importantly, results from two experiments demonstrated that the easier to learn, Pavlovian-like action-valence associations interfered with the proficiency of inhibiting impulsive actions in the Simon task. Processing conflicting associations led to more proficient inhibitory control of impulsive actions, similar to Simon trials without any association. Fast impulsive errors were reduced for trials associated with punishment in comparison to reward trials or trials without any valence association. These findings provide insight into the temporal dynamics of task irrelevant information associated with action and valence modulating cognitive control. We discuss putative mechanisms that might explain these interactions.
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Introduction
The brain's spontaneous processing of irrelevant information can directly affect performance, even to the point of leading behavior astray or interfering drastically with efficient completion of goal-directed actions. This is perhaps best illustrated by so-called conflict tasks, such as Simon (Simon, 1969) or Flanker (Eriksen & Eriksen, 1974) tasks, in which the ineludible processing of irrelevant information in a visual display activates a response tendency that directly conflicts with goal-directed action. These tasks not only permit investigation of the brain's susceptibility to processing irrelevant information and preparing incorrect responses, but also how cognitive control is engaged reactively to inhibit this processing and suppress interference from inappropriate actions that are triggered by irrelevant stimuli.
While these cognitively or perceptually-driven forms of stimulus-response associations are undoubtedly an influential source of conflict in daily life, the processing of other forms of irrelevant information may also contribute to conflict and directly influence cognitive control processes. In particular, stimuli, relevant or irrelevant to behavioral goals, that have been associated with reward and its acquisition (and potentially punishment and its avoidance) are potent modulators of our attention and directly http://dx.doi.org/10.1016/j.bandc.2015.10.007 0278-2626/Ó 2015 Elsevier Inc. All rights reserved.
